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Every effort was made to ensure that the information in this
document was accurate at the time of printing. However, infor-
mation is subject to change without notice, and JDSU
reserves the right to provide an addendum to this document
with information not available at the time that this document
was created.

© Copyright 2012 JDS Uniphase Corporation. All rights
reserved. JDSU, Communications Test and Measurement
Solutions, and the JDSU logo are trademarks of

JDS Uniphase Corporation (“JDS Uniphase”). All other trade-
marks and registered trademarks are the property of their
respective owners. No part of this guide may be reproduced
or transmitted electronically or otherwise without written per-
mission of the publisher.

Reproduction and distribution of this guide is authorized for
Government purposes only.

JDS Uniphase, JDSU, HST-3000, and HST-3000C are trade-
marks or registered trademarks of JDS Uniphase Corporation
in the United States and/or other countries.
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marks of Microsoft Corporation in the United States and/or
other countries.

Westell is a trademark or registered trademark of Westell
Technologies, Inc.

XEL is a trademark or registered trademark of XEL Commu-
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Terms and
conditions

Ordering
information

Federal
Communications
Commission (FCC)
Notice

Specifications, terms, and conditions are subject to change
without notice. For current terms and conditions, go to
www.jdsu.com/terms.

This guide is a product of JDSU's Technical Information
Development Department, issued as part of the HST-3000.
The catalog number for a printed user’s guide is ML-058501.
The catalog number for a USB stick containing the manual in
electronic form is ML-060301.

This equipment has been tested and found to comply with the
limits for a Class B digital device, pursuant to Part 15 of the
FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential instal-
lation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interfer-
ence will not occur in a particular installation.

This device complies with Part 15 of the FCC Rules. Opera-
tion is subject to the following two conditions: (1) This device
may not cause harmful interference, and (2) This device must
accept any interference received, including interference that
may cause undesired operation.

If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct
the interference by one or more of the following measures:

— Reorient or relocate the receiving antenna.

— Increase the separation between the equipment and
receiver.

— Connect the equipment into an outlet on a circuit different
from that to which the receiver is connected.

— Consult the dealer or an experienced radio/TV technician
for help.
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Industry Canada
Requirements

WEEE and Battery
Directive
Compliance

In order to maintain compliance with the limits of a Class B
digital device JDSU requires that quality interface cables be
used when connecting to this equipment. Any changes or
modifications not expressly approved by JDSU could void the
user's authority to operate the equipment.

This Class B digital apparatus complies with Canadian
ICES-003.

Cet appareil numérique de la classe B est conforme a la
norme NMB-003 du Canada.

JDSU has established processes in compliance with the
Waste Electrical and Electronic Equipment (WEEE) Directive,
2002/96/EC, and the Battery Directive, 2006/66/EC.

This product, and the batteries used to power the product,
should not be disposed of as unsorted municipal waste and
should be collected separately and disposed of according to
your national regulations. In the European Union, all equip-
ment and batteries purchased from JDSU after 2005-08-13
can be returned for disposal at the end of its useful life. JIDSU
will ensure that all waste equipment and batteries returned are
reused, recycled, or disposed of in an environmentally friendly
manner, and in compliance with all applicable national and
international waste legislation.

It is the responsibility of the equipment owner to return equip-
ment and batteries to JDSU for appropriate disposal. If the

equipment or battery was imported by a reseller whose name
or logo is marked on the equipment or battery, then the owner
should return the equipment or battery directly to the reseller.

Instructions for returning waste equipment and batteries to
JDSU can be found in the Environmental section of JDSU’s
web site at www.jdsu.com. If you have questions concerning
disposal of your equipment or batteries, contact JDSU’s
WEEE Program Management team at
WEEE.EMEA@jdsu.com.
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About This Guide

Topics discussed in this chapter include the following:

— “Purpose and scope” on page Xiv

— “Assumptions” on page Xiv

— “Terminology” on page xiv

— “HST-3000 T1 testing user’s guide” on page xv
— “HST-3000 base unit user’s guide” on page xv

— “Safety and compliance information” on page xvi
— “Technical assistance” on page xvi

— “Conventions” on page xvii
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About This Guide
Purpose and scope

Purpose and scope

The purpose of this guide is to help you successfully use the
features and capabilities of the HST-3000 with the T1 testing
capability. This guide includes task-based instructions that
describe how to configure, use, and troubleshoot the HST-
3000 for T1 (DS1) physical transmission testing.

This guide also includes information about the following
optional testing features:

— T1 DDS Testing

— VF (PCM) Analysis

— PCM Signaling Analysis
— ISDN PRI Testing

Assumptions

This guide is intended for novice, intermediate, and experi-
enced users who want to use the HST-3000 T1 testing option
efficiently and effectively. We assume that you have basic
computer experience and are familiar with basic telecommu-
nications safety, concepts, and terminology.

Screen shots are provided for reference only; depending on a
number of variables they might not reflect what appears on
your test instrument.

Terminology

Xiv

The following terms have a specific meaning when they are
used in this guide:

— HST-3000 — The HST-3000 family of products or the
combination of a base unit and a SIM.
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HST-3000 T1 testing user’s guide

— SIM — Service Interface Module. Referred to generically
as the module.

For definitions of other terms used in this guide, see “Glos-
sary” on page 301.

HST-3000 T1 testing user’s guide

This guide is an application-oriented user’s guide containing
information about using the HST-3000 T1 testing option to
perform test operations on T1 and fractional T1 (FT1) lines.
Also included is information about using the following optional
test features: T1 DDS, VF (voice frequency), Signaling, and
ISDN PRI. For information about purchasing an optional test
feature, contact your JDSU sales representative.

This guide includes an overview of testing features, instruc-
tions for using the HST-3000 in monitor, terminate, and drop
and insert test operations, and test result descriptions. This
guide also contains specifications and contact information for
JDSU'’s Technical Assistance Center (TAC). This user’s guide
should be used in conjunction with the HST-3000 Base Unit
User’s Guide.

HST-3000 base unit user’s guide

The HST-3000 Base Unit User’s Guide contains overall infor-
mation relating to device and general functions such as using
the unit with a keyboard, peripheral support, battery charging,
saving and printing results, and managing files. This guide
also contains technical specifications for the base unit and a
description of JIDSU’s warranty, services, and repair informa-
tion, including terms and conditions of the licensing agree-
ment.
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Safety and compliance i

nformation

Safety and compliance information

Safety and compliance information are contained in a sepa-
rate guide and are provided in printed format with the product.

Technical assistance

If you need assistance or have questions related to the use of
this product, use the information in Table 1 to contact IDSU'’s
Technical Assistance Center (TAC) for customer support.

Before you contact JDSU for technical assistance, please
have the serial numbers for the service interface module
(SIM) and the base unit handy (see “Locating the serial
number” in the HST-3000 Base Unit User’s Guide).

Table 1  Technical assistance centers

Region Phone Number
Americas 1-855-ASK-JDSU (1-866-228-3762)
240-404-2999 tac@jdsu.com

301-353-1550

Europe, Africa, and
Mid-East

+49 (0) 7121 86 1345 hotline.europe@jdsu.com
(JDSU Germany)

Asia and the Pacific +852 2892 0990

(Hong Kong)

+8610 6833 7477
(Beijing-China)

XVi

During off-hours, you can request assistance by doing one of
the following: leave a voice message at the TAC for your
region; email the North American TAC (tac@jdsu.com);
submit your question using our online Technical Assistance
request form at www.jdsu.com.
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Conventions

When applicable, this guide uses the conventions and
symbols described in the following tables.

Table 2  Typographical conventions

Description

Example

User interface actions appear
in this typeface .

On the Status bar, click
Start .Use the Direction char-
acter tag for this convention.

Buttons or switches that you
press on a unit appear in this
TYPEFACE.

Press the ON switch.Use the
Switch character tag for this
convention.

Code and output messages
appear in this t ypef ace.

Al'l results okay

Text you must type exactly as
shown appears in this t ype-
face.

Type: a: \ set . exe in the dia-
log box. the CodeDirection
character tag for this conven-
tion.

Variables appear in this type-
face.

Type the new hosthame.Use
the Emphasis character tag
for this convention.

Book references appear in
this typeface.

Refer to Newton’s Telecom
Dictionary.

A vertical bar | means “or”:
only one option can appear in
a single command.

platform[alb|e]

Square brackets [ ] indicate
an optional argument.

| ogi n [pl at form nane]

Slanted brackets < > group
required arguments.

<passwor d>
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Table 3 Keyboard and menu conventions

Description Example

A plus sign + indicates simul- Press Ctrl+s

taneous keystrokes.

A comma indicates consecu- Press Alt+f,s

tive key strokes.

A slanted bracket (>) indi- On the menu bar, click
cates choosing a submenu Start > Program Files .
from menu.

Table 4 Symbol conventions

| NN

XViii

This symbol represents a caution.

This symbol represents a risk of electrical shock.

This symbol represents a risk of explosion.

This symbol represents a Note indicating related informa-
tion or tip.

This symbol, located on the equipment, battery, or packag-
ing indicates that the equipment or battery must not be dis-
posed of in a land-fill site or as municipal waste, and should
be disposed of according to your national regulations.
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Table 5 Safety definitions

DANGER | Indicates an imminently hazardous situation which, if not
avoided, will result in death or serious injury.

WARNING | Indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.

CAUTION | Indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury.
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Getting started

This chapter provides basic information about the HST-3000
T1 testing option. Topics discussed in this chapter include the
following:

— “Overview and options” on page 2

— “What's new” on page 4

— “T1 connectors” on page 4

— “Configuring your test” on page 6

— “Restarting tests” on page 12

— “Viewing test results” on page 12

— “Clearing history results” on page 13

— “Instrument settings and user preferences” on page 13
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Chapter 1 Getting started

Overview and options

Overview and options

An HST-3000, with T1 testing capability, allows you to perform
the test operations necessary to install, maintain, and trouble-
shoot T1 and Fractional T1 circuits. Test operations include
in-service monitoring, bit error rate testing (BERT), loopback
testing, and drop and insert testing.

You can expand your testing capability by purchasing addi-
tional T1 testing options. All test operations using the T1
options are performed from a T1 access point. The options
available for purchase are as follows:

Table 6  T1 testing options

Option

Description Order Number

T1 DDS Testing

This option allows you to perform HST3000-T1DDS
monitor and BERT test operations on

a DDS channel from a T1 access

point. This option supports alternating

and latching loop codes.

Voice Frequency
(PCM) Analysis

This option allows you to test voice- HST3000-PCMTIMS
grade and data-grade VF circuits. On

a specified DSO channel, you can

measure standard tone characteris-

tics (frequency, tone level, and

DC offset), test for spectral noise, and

perform a three-tone sweep test.

Additionally, you can configure signal-

ing bits and listen to audible output

from the HST's loudspeaker.
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Table 6  T1 testing options (Continued)

Option

Description Order Number

PCM Signaling
Analysis

With this option, you can monitor HST3000-PCMSIG
both directions of a user-specified
DSO0 channel on a T1 line for call
activity. Additionally, you can use
the HST to emulate the CPE
(PBX) or CO sides of a network to
originate or terminate a call over a
user-specified DSO channel on a
duplex T1 circuit. The HST can
display characteristics of each
received DTMF, MF, DP digit (DP
digits on Loop Start and Ground
Start trunks only), and signaling
event.

ISDN PRI Test-
ing

With this option, you can install HST3000-PRI
and maintain ISDN PRI services

over T1 interfaces. You can place,

receive, and analyze calls, test

data services using BERT analy-

sis, test voice services using a
microphone/speaker audio head-

set, and monitor physical

(layer 1), LAPD (layer 2), and

Q.931 (layer 3) results.

Pulse Shape
Analysis

With this option, you can measure HST3000-PS
the peak voltage, width, rise time,

fall time, overshoot, undershoot,

and signal level of a T1 pulse. The

HST displays the measurements

and a graph of the pulse shape.

You can also measure the pulse

for conformance to the ANSI

T1.102 (DSX) and ANSI T1.403

(Network Interface) pulse mask.

Frame Relay

Allows you to test frame relay ser- HST3000-FR
vices.
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What's new

This release of the T1 SIM supports the following new
features:

Simplified user interface. The menu structure, tab struc-
ture, and setup screens have been simplified and stream-
lined to allow you to configure and run your tests quickly
and efficiently. Before testing, we strongly recommend
that you read “Configuring your test” on page 6 to become
comfortable with the new interface.

Single Monitor Mode. When running T1 BERT applica-
tions, single monitor mode allows you to monitor a T1
signal in a single direction.

Dual Monitor Mode. When running T1 BERT applications,
dual monitor mode allows you to monitor a T1 signal in
both directions.

Automatic rediscovery of BERT pattern. A new AUTO-R
pattern is available. When you select this pattern, if your
instrument loses pattern sync, it will automatically rede-
tect the BERT pattern when sync is regained.

T1 connectors

A SIM with T1 testing capability contains the physical inter-
faces needed to perform T1 (DS1) testing. The Primary and
Secondary T1 transmit (Tx) and receive (Rx) connectors are
located on the side of the SIM (see Figure 1). Table 7 on
page 6 describes the connectors on the T1 SIM.
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T1 connectors

Your SIM may have additional connectors depending on its
testing features.

Primary Rx and Tx are
located beneath dust caps

Secondary Tx and Rx are
located beneath dust caps

Figure 1 Tl interface connectors

' | NOTE:

The T1 interface connectors are protected by flexible dust
caps. The dust caps are permanent fixtures and should not
be removed.

Table 7 describes the connectors on the T1 SIM. For addi-
tional input and output specifications, see Appendix F.

WARNING: ELECTRICAL SHOCK
A Electrical shock may result in serious injury or death. Use
care when connecting to telecommunications circuits, to be
sure that you do not come in contact with exposed conduc-

tors or power mains. Connect TNV signals only to TNV
ports.

HST-3000 T1 Testing User’s Guide 5
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Configuring your test

Table 7 T1 SIM connectors

Connector Type Description
Primary Rx Bantam T1 connection to the primary
Jack receiver. Used in Monitor, Ter-
minate, and Drop and Insert
modes.
Primary Tx Bantam T1 connection to the primary
Jack transmitter. Used in Terminate

and Drop and Insert modes.

Secondary Rx Bantam T1 connection to the secondary
Jack receiver. Used in Monitor and
Drop and Insert modes.

Secondary Tx Bantam T1 connection to the secondary
Jack transmitter. Used in Drop and
Insert mode.

Configuring your test

Launching an
application

Configuring your tests involves launching an application,
selecting a test mode, and then specifying settings on the
configuration menus.

Before you can launch a T1 application, you must have a SIM
with T1 testing capability. Also, make sure the SIM is properly
connected to the HST base unit before you power on the unit.
For information about connecting a SIM and powering the
HST, see the HST-3000 Base Unit User’s Guide.

The following procedure describes how to launch an applica-
tion.

To launch a T1 application

1 Power on the HST-3000.
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2 Press the T1 soft key.

The T1 Measurements menu appears. This menu lists the
T1 test applications. Menu items vary depending on the
options you purchased.

L5 T1 Measurements

HOME-»T1

Press a number or use arrow keys and then CK

1-BERT

Run Bit Error Rate Tests On T1 Interface
2-VF

T1 %F (PG TIME) Analysis

3 - Signaling
Place, Receive, and Maonitar T1 Trunk Calls
4 - |ISDN PRI
Place, Receive and Maonitor ISDM PRI Calls

mare W
T | T3 | ETHERMET |

Figure 2  T1 Measurements menu

3 Select the application you want to launch.

You can press a number key that corresponds to the
application you want to launch. For example, press the 1
key to launch the BERT application. You can also use the
up and down arrow keys to highlight your selection, and
the press the OK key. The following table lists all currently
available T1 applications.

Application Select...

T1 full rate and fractional rate BERT
(FT1) bit error rate analysis

Voice frequency (PCM TIMS) VF
analysis

Monitor, place, and receive T1 Signaling
trunk calls

Monitor, place, and receive ISDN PRI
ISDN PRI calls
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Configuring your test

Application Select...
Frame relay testing Frame Relay
T1 pulse shape analysis Pulse Shape

A “Please Wait ... Launching Test Application” message
appears briefly. The message disappears, the HST
launches the application, and a menu listing each of the
test modes for the application appears.

4 Select a test mode for the application.

A “Please Wait ... Reconfiguring Test” message appears
briefly.

The message disappears, the HST configures the test,
and the Summary Results screen appears.

5 To review or change the current test settings, press the

Configure button.

The Summary Settings menu appears, listing each of the
key settings required to run your test.

— If the settings meet your test requirements, and if you
do not need to change any of the settings on the other
configuration menus, press Home to return to the
Results display, and then press the Restart soft key to
clear statistical and historical results and restart the
test.

— If you need to change the settings, proceed to “Speci-
fying basic test settings” on page 9.

For information about purchasing options for the HST-3000,

contact your JDSU representative or your local JDSU sales

office. You can also contact JDSU through the company web
site, www.jdsu.com.

For information about purchasing options for the HST-3000,

contact your JDSU representative or your local JDSU sales

office. You can also contact JDSU through the company web
site, www.jdsu.com.
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Specifying
basic test
settings

Chapter 1 Getting started
Configuring your test

After you launch an application, you verify and specify test
settings using the configuration menus. The following proce-
dure describes how to access the test configuration menus
and specify basic settings.

NOTE:

If you change settings while transmitting traffic, results will
not reflect the true state of the circuit. Always stop traffic
before changing settings.

To specify basic test settings

1 Launch an application and specify the test mode (see
“Launching an application” on page 6).

The HST launches the application in the mode you speci-
fied, and the Summary Results screen appears.

2 Press the Configure button.

The Summary Settings menu appears, listing the key
settings for the application you launched.

The settings and the values for the settings vary
depending on the current application and test mode.

For example, if you launched a T1 BERT application in
Terminate mode, the Pattern menu allows you to specify
the transmitted BERT pattern. If you are running the

VF application, no Pattern menu appears because it is not
required for the VF test.

3 To change a setting, do the following:

a If the setting you need to change appears on the
Summary Settings menu, proceed to step c.

b If the setting you need to change does not appear on
the Summary Settings menu, use the left and right
arrow keys on your keypad to scroll through the avail-
able configuration menus. For example, if you want to
specify the type of alarm to transmit, scroll to the Error
Settings configuration menu.
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¢ Press the number corresponding to the setting you
want to change, and then select or type the value for
the setting as appropriate.

If you type the value for a setting (such as the Tx Clock
Offset), OK stores the new value. Cancel returns you
to the previous configuration menu without storing the
new value.

Basic test settings are specified. For detailed instructions on
configuring the remaining settings, refer to one of the following
chapters:

— Chapter 2 “T1 and FT1 testing”

— Chapter 3 “T1 DDS testing”

— Chapter 4 “Voice Frequency (PCM) Analysis”
— Chapter 5 “PCM Signaling Analysis”

— Chapter 6 “ISDN PRI testing”

— Chapter 7 “Automated T1 Testing”

Saving test  After you have finished configuring the HST-3000 for a partic-
configurations ular test, you can store the test configuration for future use.
The configurations are stored on power down.

To store a test configuration

1 Set up the HST-3000 for the test you are performing.
2 Press the Configure navigation key.

3 Press the Storage soft key.
4

Select Save Config .

10 HST-3000 T1 Testing User’s Guide



Loading a
configuration

Overwriting a
configuration

Chapter 1 Getting started
Configuring your test

5 Enter the file name.
6 Press the OK key.

The test configuration is stored.

After a configuration is saved, you can load it. This could save
you some time in cases where the majority of settings are the
same.

To load a test configuration

1 Press the Configure navigation key.
2 Press the Storage soft key.

3 Select Load Config .

4 Select the file to load.

5 Press the OK key.

The test configuration is loaded.

You can change a saved configuration then overwrite the old
version.

To overwrite a configuration
Press the Configure navigation key.

Press the Storage soft key.

1
2
3 Press the 3 key.
4 Select the file to overwrite.
5

Press the OK key.

The test configuration is overwritten.
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Deleting a If a configuration is no longer needed, you can delete it.

configuration
To delete a test configuration

Press the Configure navigation key.
Press the Storage soft key.

1

2

3 Select Delete Config.
4 Select the file to delete.
5

Press the OK key.

The test configuration is deleted.

Restarting tests

Pressing the Restart soft key (at the bottom of the Results
display) clears statistical and historical results and restarts
your test.

Viewing test results

After you start a test, the Summary category appears showing
an overview of the test results. You can view other results by
selecting a different test result category.

To view test results
1 Configure and run a test.

2 Press the Display soft key, and then do one of the
following:

— Use the arrow keys to highlight a result category, and
then press OK.
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Clearing history results

— Press the number corresponding to the category.

If aleading zero appears in front of a number, you must
also enter the leading zero. For example, if you want to
display the third category listed on a menu with more
than ten categories, press “0”, and then “3”. If you want
to display the eleventh category on the menu, press “1”
twice.

The test results for the category appear.

For descriptions of test results, see Appendix A through
Appendix D.

Clearing history results

The following procedure describes how to clear history results
in the LED and Summary categories.

To clear history results

1 Configure and run a test.

2 Press the Home button.

3 Press the Results soft key.
4 Select Clear History .

The HST-3000 clears any history results in the LED and
Summary categories. Statistical results are not cleared and
continue to accumulate.

Instrument settings and user preferences

For information about the following HST-3000 features, see
the HST-3000 Base Unit User’s Guide:

— Powering the HST-3000
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— Changing instrument and preference settings, such as
date and time format, port settings, sound, and screen
settings

— International settings

— Remote operation

— Web browser

— VT100 emulation

— Transferring files using FTP
— Managing files

— Printing
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T1 and FT1 testing

This chapter provides information on performing turn-up and
maintenance testing using the HST-3000 T1 testing feature.
Topics discussed in this chapter include the following:

— “About testing” on page 16

— “Test modes” on page 17

— “Status LEDs” on page 18

— “Monitoring a channel” on page 19
— “Measuring timing slips” on page 29
— “Terminate testing” on page 31

— “Configuring user-defined loop codes” on page 45
— “Pulse shape analysis” on page 47
— “Drop and insert testing” on page 51
— “Viewing test results” on page 61

— “Troubleshooting” on page 62
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About testing

About testing

16

The HST-3000, with a T1-capable SIM, is intended to be used
to commission and maintain T1 and fractional T1 (FT1) trans-
mission circuits. Typically this involves out-of-service testing
to ensure that the physical layer is clean and there are no
problems with network equipment or improper provisioning.

You can use the HST-3000 in the following ways:

To terminate a circuit, and then loop back to another
HST 3000 unit or piece of network equipment (such as a
CSU or repeater) to perform BER testing.

To emulate a piece of network equipment (such as an
NIU or CSU) and respond to loop backs from another
HST-3000 at the far end.

To perform BER analysis end-to-end between two
HST-3000 units (typically requires two technicians) with
analysis performed in both directions. This allows you to
easily isolate faults on the circuit.

To passively monitor one or two T1 circuits (in-service
testing) by examining transmission layer metrics such as
CRC and frame errors or timing slips.

To perform drop-and-insert (D&I) BER testing on indi-
vidual DSO channels within a T1 circuit. This is typically
conducted from a DSX patch panel.

HST-3000 T1 testing applications include the following
features:

Standard DS1 transmit (Tx) and receive (Rx) interfaces.

Fractional T1 analysis for contiguous and non-contiguous
timeslots in 56kbps or 64kbps format.

Supported framing formats: DS1 Unframed, ESF (D4
Extended SuperFrame format), SF (D4 SuperFrame
format), SLC-96, and auto framing.

Insertion of BPV, bit errors, frame bit errors and CRC
errors.

HST-3000 T1 Testing User’s Guide



Chapter 2 T1 and FT1 testing
Test modes

— Generation of the following loop codes: NIU, CSU,
FT1 CSU (V.54), CSU, HDSL, MSS, user defined, and
repeater.

— “OK” message is displayed if no errors or alarms have
occurred during the test. This provides a quick and easy
way of determining that the line is free from errors.

— Physical layer alarms, errors, and statistics are collected
at all times.

Test modes

The HST-3000 with a T1-capable SIM can operate in the
following test modes:

— Terminate Mode : This mode is for testing out-of-service
lines using the Primary T1 transmitter (Tx) and the
Primary T1 receiver (Rx). You can generate and send test
patterns on the Tx and receive patterns on the Rx.

— Dual Monitor Mode : This mode measures signal param-
eters, monitors traffic from a resistor-isolated DS1 monitor
point, or bridges onto the line. Both the primary and
secondary T1 receivers are monitored simultaneously.

— Single Monitor Mode. This mode monitors the primary
T1 receiver only.

— Drop and Insert Mode (D&I) : This mode allows you to
perform bit error rate testing (BERT) on user-selected
channels within a DS1 circuit. Non-selected channels
remain in-service and pass through unchanged.
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Status LEDs

There are six status LEDs located on the front of the
HST-3000, above the LCD screen. Table 8 describes how the
LEDs operate.

Table 8 Status LEDs

LED Description

Sync A two-color LED that reports the signal status.

— Solid green indicates a signal is present and
there is frame synchronization on all active
receivers.

— Flashing green indicates auto-framing is running
on at least one active receiver.

— Solid red indicates that at least one of the active
receivers does not have signal or frame syn-
chronization.

— Ifthe Sync LED is not illuminated, no signal has
been detected on any active receiver.

Data A two-color LED that reports pattern synchroniza-
tion status.

— Solid green indicates pattern synchronization
has been achieved on all active receivers.

— Flashing green means auto pattern is running
on at least one active receiver.

— Solid red indicates that at least one of the active
receivers does not have pattern synchroniza-
tion.

— If the Data LED is not illuminated, it means the
selected traffic pattern is live, or no pattern syn-
chronization has been detected on any active
receiver.

Error An LED that reports error conditions.

— If the Error LED is not illuminated it means all
Summary results are OK.

— Solid red indicates an error.
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Chapter 2 T1 and FT1 testing
Monitoring a channel

Status LEDs (Continued)

LED

Description

Alarm

An LED that reports alarm status.

— If the Alarm LED is not illuminated, then no
alarm was detected.

— Solid red indicates an alarm was detected.

LpBk

This LED indicates the local loopback state of the

HST unit.

— Solid green indicates the HST has been placed
in loopback by the remote end.

— If the LpBk LED is not illuminated, there is no
local loopback.

Batt

A three-color LED that indicates the battery status.

— The LED is off when the battery has a useful
charge.

— Solid green indicates the AC adapter is plugged
in.

— Solid red indicates the battery has 8 percent
battery life, or below.

— Flashing red indicates about five minutes of use
remain. When this happens, the battery should
be charged or replaced immediately.

— Solid amber or flashing amber indicates the bat-
tery capacity indicator (“gas gauge”) needs to
be reset.

NOTE: For information about charging the battery,

changing batteries, and resetting the battery capac-

ity indicator, see the HST-3000 Base Unit User’s

Guide.

Monitoring a channel

The HST-3000 allows you to monitor the primary and
secondary T1 receivers simultaneously (using Dual Monitor
mode), or just the primary receiver (using Single Monitor
mode). You can analyze full T1 and fractional T1 (DS0) chan-
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Monitoring a channel

nels and examine transmission layer results, such as CRC
and frame errors, or BPVs for a single side of the traffic or in
both directions.

The following procedure describes how to monitor a circuit.

The transmitters (Tx) are turned off in Monitor mode.

To monitor a channel

1 Launch the BERT application. See “Launching an appli-
cation” on page 6.

2 Press the Configure button.
The Summary Settings menu appears, listing the key
settings for the application you launched.

3 Review the Summary Settings.

If the settings are appropriate for your test, press the
Home key and proceed to step 8.

To change the settings, do one of the following:

— Go to the desired item by selecting the item number
using the keypad

— Use the arrow keys to highlight the item and then
press OK.

If you want to configure additional settings, proceed to
step .
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Go to the DS1 Settings menu.

+# DS1 Settings
B =1
Press Qi to zelect

1-Test Mode B - Line Coding
Terminate BEZS
2-Pri. Input T-Tx Clock
Terminate Internal Clock
3-5ec Input
Terminate
4 - Payload
Full Rate
5 - Framing
ESF

summary D51 | PATTERN | LOGP M

4 Configure settings by pressing a number on the key pad
that corresponds to the setting you want to configure. For
example, press the 1 key to configure the test mode.

You can also use the arrow keys to highlight the setting
you want to change, and then press the OK key. Press
the Cancel key to exit a menu.

The following table describes the settings.

Setting Parameters
Test Mode Select Single Monitor or Dual Monitor
mode.
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Setting

Parameters

Pri. Input

The primary input setting becomes effec-
tive immediately and should be set
before the HST is connected to the line.

Set the Primary receiver (Rx) to one of

the following:

— Bridge : High impedance setting used
to connect to the line in a bridged
arrangement, resistive termination
>1k Q

— Terminate : Used to terminate a line
with 100 Q

— DSX Monitor (default): Used to con-
nect to a protected monitor point
(PMP) on the network equipment
under test; provides a resistive termi-
nation of 100 Q with 20dB gain
applied to the input signal to compen-
sate for the reduced PMP amplitude.

Sec. Input
(Dual Monitor
mode only)

Set the Secondary receiver (Rx) to one of
the following:

— Bridge

— Terminate

— DSX-Monitor

For descriptions, see Pri. Input.

Payload

Select the type of channel you want to
monitor:

— Full Rate : DS1 channel

— Fractional Rate : DSO channel from a
DS1

— T1-DDS: This option only appears if
you purchased the T1 DDS option.
For information about monitoring a T1
DDS channel, see “Monitoring a DDS
channel” on page 69.

22
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Setting

Parameters

Framing

Select the framing format for the signal:
— Auto
— Unframed

— ESF: D4 Extended SuperFrame for-
mat

— DA4/SF: D4 SuperFrame format
— SLC-96

Line Coding

Select one of the following line coding
options:

— BB8ZS: Bipolar 8 zeros substitution
— AMI: Alternate mark inversion

NOTE: If you use the All Zeros BERT
pattern, the line coding should be set to
B8ZS. If you set the line coding to AMI
(instead of B8ZS) and select the All
Zeros BERT pattern, you will not be in
compliance with the ANSI standard for
ones density. If this occurs, the HST will
not maintain the T1 signal or timing.

Bit Rate

(Fractional
Rate only)

Select one of the following:
— Nx56
— Nx64

DSO0 Channels

(Fractional
Rate only)

Use the arrow keys to highlight any of the
24 channels (timeslots), then press the
OK key to select the channel. You can
select multiple channels.

When you have finished selecting chan-
nels, press the Commit soft key. At least
one timeslot must be selected.

To select all channels, press the Select
All soft key.

To clear all channels, press the Clear All
soft key.
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Setting Parameters

Tx Clock Select one of the following:
— Internal Clock
— Recovered from Primary
— Recovered from Secondary

5 To specify a BERT pattern, do the following:
Go to the Pattern Settings menu.

4 Pattern Settings

FIG-=Pattern

Press OK to select
1 - Pattern

25231

| Ds1 PATTERMN | EVENT | G_821

a Select Pattern, and then use the arrow keys to high-
light a BERT pattern from the list.

For a description of available patterns, see “BERT
patterns” on page 282.

mmw «NOTE:

If you select the All Zeros BERT pattern, the line coding
should be set to B8ZS. To change the line coding, press

the DS1 soft key, and then select Line Coding . See “Line
Coding” on page 23.

b Press the OK key to select the pattern.
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If you select Multipat, User Bit Pattern, or User Byte
Pattern, you must enter additional information. The
following table describes the settings.

Setting Parameter

User Bit Patt. Enter a binary number from 3 to 32
bits long.

User Byte Patt. Enter a hexadecimal number from 1

to 64 bytes long.

Multipat (Ones) If you select Multipat as the pattern,
select how long each pattern should
be transmitted:

15 sec
30 sec
45 sec
1 min
3 min
5 min
10 min
15 min

For a description of the Multipat pat-
ter, see “MULTIPAT” on page 285.

Multipat (1:7)

Multipat (2in8)

Multipat (3in24)

Multipat (QRSS)

Same as Multipat (Ones)

6 To perform a timed test, do the following:
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Go to the Timer Settings menu.

Timed test icon j

Press OK to select

1-Timed Test

Crelaved

2 - Test Start Date

0202003

3-Test Start Time

13:09:36

4 - Timed Test Dwr,

a0:10:00

TIMER | Gaz1 | OTHEF

a Select Timed Test, and then select one of the
following.

— Enabled - turns on timed testing
— Disabled - turns off timed testing

— Delayed — sets timed testing to run at a specific date
and time.

If enabled or delayed is selected, a clock icon appears
in the upper right corner of the display.

If you selected Enabled, proceed to step d.
If you selected Delayed, proceed to step b.

b Select Test Start Date and then enter the month, day,
and year that you want to run the test.

c Select Test Start Time and then enter the hour,
minute, and second at which you want to begin the
test.

d Select Timed Test Dur and then enter the number of
hours, minutes, and seconds you want the test to run.
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7 To configure settings for G.821 performance analysis, do
the following:

Go to the G.821 Settings menu.

- 5.821 Settings

FIG 21
1-Fri. Verdict

Enabled

2 -Pri. Allocation %
100

3-5Sec. Verdict

Enabled

4 - Sec Allocation %
100

Press OK 1o select

|  DS1 | PATTERM | EVENT G621

a Select a setting, and then specify the parameter. The
following table describes the settings.

Setting Parameter

Pri. Allocation % Enter a value, from 0.1% to 100%, to
indicate the percentage of the end-to-
end target values for ESR (Errored
Seconds Ratio) and SESR (Severely
Errored Seconds Ratio) that must be
met for the primary test path to be
acceptable. The end-to-end target val-
ues are based on the “Hypothetical
Reference Configuration” (HRX) of
length 27 500 km.
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Setting Parameter

Sec. Allocation % Enter a value, from 0.1% to 100%, to

(Dual Monitor indicate the percentage of the end-to-

mode only) end target values for ESR (Errored
Seconds Ratio) and SESR (Severely
Errored Seconds Ratio) that must be
met for the secondary test path to be
acceptable. The end-to-end target val-
ues are based on the “Hypothetical
Reference Configuration” (HRX) of
length 27 500 km.

8 Connect the HST-3000 to the test access point (see
Figure 3):
— Connect the HST T1 Primary Rx jack to the DSX-1
A-side MON jack

— If you are testing in Dual Monitor mode, connect the
HST T1 Secondary Rx jack to the DSX-1 Z-Side MON
jack

PRIMARY  SECONDARY

Rx Tx 9 . . e Tx Rx

HST-3000
A-Side Z-Side
MON
Primary oul. < Secondary
17~ CSU/NIU
4—0" n "0

DSX-1

Figure 3  Monitor connections

9 Press the Home navigation key, and then press the
Restart soft key to clear all alarms and begin the test.

Test results appear in the Summary category.
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10 To view other results, see “Viewing test results” on
page 61.
11 To stop a running test, press the Cancel key.

You have finished monitoring the circuit.

Measuring timing slips

The HST-3000 allows you to monitor the timing between two
T1 signals for timing slips. For example, you can check
customer premises equipment against a master clock at the
central office, or you can compare two lines of network equip-
ment. The HST-3000 measures the difference, in bits per
second (bps), between the Primary Rx (receiver) and
Secondary Rx.

The following procedure describes how to measure timing
slips.
To measure timing slips

1 Launch the BERT application. See “Launching an appli-
cation” on page 6.

2 Press the Configure button.

The Summary Settings menu appears, listing the key
settings for the application you launched.

3 Select Test Mode , and then select Dual Mon .

4 Select Payload , and then select one of the following:

To monitor a... Select

DS1 channel Full Rate

DSO0 channel from a DS1 Fractional Rate

5 Review the remaining Summary Settings.
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If the settings are appropriate for your test, press the
Home key and proceed to step 7.

To change the settings, do one of the following:

— Go to the desired item by selecting the item number
using the keypad

— Use the arrow keys to highlight the item and then
press OK.

If you want to configure additional settings, proceed to
step 6.

6 Configure the remaining settings for the test (see step 4
through step 6 beginning on page 21).

7 Connect the HST-3000 to a reference signal and to the
test signal (see Figure 4):
— Connect a cable from the HST T1 Secondary Rx jack
to a DS1 BITS clock or a known, good reference
signal.

— Connect a cable from the HST primary Rx jack to the
signal to be tested.

PRIMARY  SECONDARY

DO @O

HST-3000

Master Clock

Figure 4  Timing slips connections

8 Press the Home navigation key.

9 Press the Restart soft key to clear all alarms and begin
the test.

Test results appear in the Summary category.
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10 Press the Display soft key, and then select Signal .
The Signal Results window appears.

11 Check the timing slips result.

For a description of the result, see “Timing Slips” on
page 219.

12 To end the test, press the Cancel key and disconnect the
cables.

You have finished measuring timing slips.

Terminate testing

In Terminate mode, you can use the HST-3000 to perform bit
error rate testing (BERT or BER testing) on DS1 channels,
and DSO channels within a DS1. You can test for bit errors,
BPVs, frame errors, and CRC errors (if applicable).

In Terminate mode, you can also use the HST to perform
loopback testing. Loop back testing allows you to qualify T1
circuit error performance by testing for bit errors, BPVs, frame
errors, and CRC errors (if applicable) on T1 and FT1 lines.
The HST-3000 can generate a number of commonly used
loop codes, including NIU, CSU, FT1 CSU, MSS, repeater,
HDSL, and user-defined loop codes. This allows you to set up
a loop at an NIU, CSU, or any repeater between the DSX-1
and the customer premises. For instructions on configuring
user-defined loop codes, see “Configuring user-defined loop
codes” on page 45.

The following procedure describes how to perform a BER test.

To perform a BER test

1 Launch the BERT application. See “Launching an appli-
cation” on page 6.

2 Press the Configure button.
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The Summary Settings menu appears, listing the key
settings for the application you launched.

3 Review the Summary Settings.

If the settings are appropriate for your test, press the
Home key and proceed to step 11.

To change the settings, do one of the following:

— Go to the desired item by selecting the item number
using the keypad

— Use the arrow keys to highlight the item and then
press OK.

If you want to configure additional settings, proceed to
step 4.

Go to the DS1 Settings menu.

Presz OK to select

1- Test Mode £ - Line Coding
Teminate BEZS
2 - Pri. Input T- T Clock
Termminate Internal Clock
3 - Sec Input
Termminate
4 - Payload
Full Rate
5 - Framing
ESF

SUMMARY DS | PATTERN | LOGP M

4 Configure the settings by pressing a number on the key

pad that corresponds to the setting you want to configure.
For example, press the 1 key to configure the test mode.

You can also use the arrow keys to highlight the option
you want to change, and then press the OK key. Press
the Cancel key to exit a menu.
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The following table describes the settings.

Setting Parameter
Test Mode Select Terminate .
Pri. Input NOTE: The primary input setting

becomes effective immediately and
should be set before the HST is con-
nected to the line.

Set the Primary Rx input to one of the

following:

— Bridge : High impedance setting
used to connect to the line in a
bridged arrangement, resistive ter-
mination >1k Q

— Terminate (default): Used to termi-
nate a line with 100 Q

— DSX-Monitor : Used to connect to a
protected monitor point (PMP) on
the network equipment under test;
provides a resistive termination of
100 Qwith 20dB gain applied to the
input signal to compensate for the
reduced PMP amplitude.

Sec. Input Set the Secondary Rx input to one of the
following:

— Bridge

— Terminate

— DSX-Monitor

For descriptions, see Pri. Input.

Payload Select the type of channel you want to
monitor:

— Full Rate : DS1 channel

— Fractional Rate : DSO channel from
aDS1

— T1-DDS: This option only appears if
you purchased the T1 DDS option.
For information about DDS termi-
nate test operations, see “Termi-
nate testing” on page 77.
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Setting

Parameter

Framing

Select the framing format for the signal:
— Auto
— Unframed

— ESF: D4 Extended SuperFrame for-
mat

— DA4/SF: D4 SuperFrame format
— SLC-96

Idle Byte
(Fractional Rate
only)

Enter an 8-bit binary value.

This idle pattern will be transmitted in
the channels that are not selected for
test.

Line Coding

Select one of the following line coding
options:

— BB8ZS: Bipolar 8 zeros substitution
— AMI: Alternate mark inversion.

NOTE: If you use the All Zeros BERT
pattern, the line coding should be set to
B8ZS. If you set the line coding to AMI
(instead of B8ZS) and select the All
Zeros BERT pattern, you will not be in
compliance with the ANSI standard for
ones density. If this occurs, the HST will
not maintain the T1 signal or timing.

Bit Rate
(Fractional Rate
only)

Select one of the following:
— Nx56
— Nx64

DSO0 Channels
(Fractional Rate
only)

Use the arrow keys to highlight a chan-
nel (timeslot), and then press OK to
select the channel.

When you have finished selecting chan-
nels, press the Commit soft key.

To select all 24 channels, press the
Select All soft key.

To clear all channels, select Clear All .
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Setting Parameter

Tx Clock

Specify the signal timing source for the
Primary Tx output:

— Internal
— Recovered from Primary Rx
— Recovered from Secondary Rx

5 To specify a BERT pattern, do the following:
Go to the Pattern Settings menu.

Press OK to select

1- Fattern

207319

| D3t PATTERN |  LOOP | ERROR I

a Select Pattern, and then use the arrow keys to high-
light a BERT pattern from the list.

For a description of available patterns, see “BERT
patterns” on page 282.

mw NOTE:

If you select the All Zeros BERT pattern, the line coding
should be set to B8ZS. To change the line coding, press

the DS1 soft key, and then select Line Coding . See “Line
Coding” on page 34.

b Press the OK key to select the pattern.
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If you selected Multipat, User Bit Pattern, or User Byte
Pattern, you must enter additional information. The
following table describes the settings.

Setting Parameter

User Bit Patt. Enter a binary number from 3 to 32
bits long.

User Byte Patt. Enter a hexadecimal number from 1

to 64 bytes long.

Multipat (Ones) If you select Multipat as the pattern,
select how long each pattern should
be transmitted:

— 15sec

— 30sec

— 45sec

— 1min

— 3 min

— 5min

— 10 min

— 15 min

For a description of the Multipat pat-
ter, see “MULTIPAT” on page 285.

Multipat (1:7)

Multipat (2in8) )
Same as Multipat (Ones)

Multipat (3in24)

Multipat (QRSS)

6 To configure loop code parameters, do the following:
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Go to the Loop Settings menu.

iz Loop Settings

COMFIG-=L0O0OF
Press QK to zelect
1-Loop Code Test

MU
Z2- MU Loop Code
Facility 2

3 - Auto Response
Respond OFF

| DZ1 | PATTERN LOOP | ERROR ¥

a Select Loop Code Test , and then select the type of
loop code test:

— NIU
- CSU

— FT1 CSU (V.54): Only available for fractional T1
testing.

— HDSL

— Repeater

- MSS

— User-Defined

If you specified the Payload as T1-DDS, the Loop Code
Test option will not be available. For information about
T1 DDS terminate testing, see “Terminate testing” on
page 77.

b Configure the settings for the selected loop code. For
a list of available loop codes and parameters, see “T1
and FT1 loop codes” on page 290.

7 To specify errors or alarms to insert, do the following:
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Go to the Error Settings menu.

Press QK to select

1- Alarms
LOF

2 - Errors
Bit Errar

3 - Rate Type
Single

4 - Beep On Error

OFF

| D51 | PATTERN | LOOP ERROR M

a Press the number key that corresponds to the setting
you want to configure. For example, to configure an
alarm, press the 1 key.

The following table shows the available settings.

Setting Parameter

Alarms Select Alarms , and then specify the
type of alarm to be inserted.
For a list of available alarms, see
“Alarms” on page 286.

Errors Select Errors , and then specify the type
of error to be inserted.
For a list of available errors, see “Errors”
on page 287.

Rate Type This setting is only available if the error
type is Bit Error.

Select Rate Type, and then indicate
how errors will be inserted:

Single
Rate
Multiple
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Setting

Parameter

Frame Errors

This setting is only available if the error
type is Frame Errors.

Select Frame Errors , and then indicate
how many errors will be inserted on a
single key press: 1 or 2.

Rate

This setting is only available if the rate
type is Rate.

Select Rate, and then indicate the inser-
tion rate for logic errors.

Error Count

This setting is only available if the Rate
Type is Multiple.

Enter the number of errors to be
inserted. The range is 1 though 50.

Beep On Error

Select whether an audible beep will
sound when an error is detected.

8 To perform a timed test, do the following:

Go to the Timer Settings menu.

Timed test icon —|

COMNFIG->TIMER

Celayed

02062002

12:00:326

001000

1-Timed Test

2 - Test Start Date

3 - Test Start Time

4 - Timed Test Dur,

Press Ol to select

TIMER:
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Select Timed Test , and then select one of the
following.

Enabled — turns on timed testing
Disabled - turns off timed testing

Delayed — sets timed testing to run at a specific date
and time.

If enabled or delayed is selected, a clock icon appears
in the upper right corner of the display.

If you selected Enabled, proceed to step d.
If you selected Delayed, proceed to step b.

Select Test Start Date and then enter the month, day,
and year that you want to run the test.

Select Test Start Time and then enter the hour,
minute, and second at which you want to begin the
test.

Select Timed Test Dur and then enter the number of
hours, minutes, and seconds you want the test to run.

9 To configure settings for G.821 performance analysis, do
the following:

Go to the G.821 Settings menu.
> (3.821 Settings

COMNFIG 21
1-Fri. Verdict

Enahbled
2 - Pri. Allocation %
L]

3-5ec. Verdict

Enabled

4 - Sec Allocation %
100

Press Ol to select

A EVENT G_821 OTHER
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a Select a setting, and then specify the parameter. The
following table describes the settings.

Setting Parameter

Pri. Verdict Indicates the primary channel will be
analyzed for conformance to G.821
specifications. The HST will return
either a “Pass” or “Fail” result.

The only option for this setting is
Enabled.

Pri. Allocation % Enter a value, from 0.1% to 100%, to
indicate the percentage of the end-to-
end target values for ESR (Errored
Seconds Ratio) and SESR (Severely
Errored Seconds Ratio) that must be
met for the primary test path to be
acceptable. The end-to-end target
values are based on the “Hypotheti-
cal Reference Configuration” (HRX)
of length 27 500 km.

Sec. Verdict Indicates the secondary channel will
be analyzed for conformance to
G.821 specifications. The HST will
return either a “Pass” or “Fail” result.

The only option for this setting is
Enabled.

Sec. Allocation % Enter a value, from 0.1% to 100%, to
indicate the percentage of the end-to-
end target values for ESR (Errored
Seconds Ratio) and SESR (Severely
Errored Seconds Ratio) that must be
met for the secondary test path to be
acceptable. The end-to-end target
values are based on the “Hypotheti-
cal Reference Configuration” (HRX)
of length 27 500 km.

10 To configure cable loss level or clock offset for the
transmit signal, do the following:
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Go to the Other Settings menu.

7 Other Settln S

Press OK to select

1-LBO Lavel

0 de

2 - Tx Clock Offset
u}

[ EvEnT | G_s21 OTHER |

a Select the following settings, and specify the parame-

ters:
Setting Parameters
LBO Level Specify the level of cable loss for the
(Line Build Out) output signal:
- 0dB
- -75dB
— -15.0dB
- -225dB
Tx Clock Offset Enter a value, from -50 through 50

ppm, to indicate the offset frequency
generated by the 1544 kbps internal
clock.

To specify negative or positive num-
bers, press the +/- soft key.

To clear the entire field, press the
Clear key.

To delete a single character, press the
Delete soft key.
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11 If you are performing and end-to-end test, skip to step 13.
If you are configuring a loopback test, connect the HST to

the test access point (see Figure 5):

— Connectthe HST T1 Tx Primary jack to the DSX-1 TX
(IN) jack.

— Connect the HST Rx Primary jack to the DSX-1 RX
(OUT) jack.

DSX-1
A-Side Z-Side

MON
Primary out Secondary
— O

T
Loop Up/
Loop Down

CSU/NIU

PRIMARY ~ SECONDARY

v DO @@

HST-3000

Figure 5 Loopback Connections

12 Proceed to step 15.
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13 If you are performing an end-to-end test, connect the
HST-3000 to the test access point (see Figure 6):

— Connect the HST T1 Primary Tx to the DSX-1 TX (In)

jack.
— Connect the HST T1 Primary Rx to the DSX-1 RX
(Out) jack.
DSX-1 DSX-1
A-Side Z-Side

MON %
| \Out/
0O

PRIMARY ~ SECONDARY physical

loop
nr @@ @ @

HST-3000

Figure 6  End-to-end connection

If you are performing a straightaway (end-to-end) test at
the customer premises, you will likely be accessing the
circuit at the 66 block, NIU, or DSX-1 patch panel.

14 For end-to-end testing, you can use two test sets or set up
a physical loop at the far end DSX-1. If you are unsure of
this process, contact your supervisor.

15 Press the Home navigation key.

16 Press the Restart soft key to clear all alarms and begin
the test.

17 To insert errors, do one of the following:
— Pressthe 1 key.
— Press the Action soft key and then press the 1 key.

This inserts the number and type of error that you speci-
fied on the Error Settings menu.

The error is inserted into the Primary Tx (transmit) path.
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18 To enable or disable alarms, do one of the following:
— Press the 3 key.
— Press the Action soft key and then press the 2 key.

This enables or disables the type of alarm that you speci-
fied on the Error Settings menu.

The alarm is inserted into the Primary Tx (transmit) path.

19 To send loop commands, press the Actions soft key,
select Loop Action , and then select either Loop Up or
Loop Down . The loop command is sent to the device you
selected on the Loop Settings menu.

20 If the circuit is physically looped back, check to see that
the inserted errors are received in the Summary test
result category (For instructions on viewing results, see
“Viewing test results” on page 61). If you are performing
an end-to-end test, verify that the HST units at each end
of the circuit received the inserted errors.

21 To stop a running test, press the Cancel key.
Y NOTE:

If you are performing a T1 loop/repeater test and you
select, Actions > Arm , you may see the Sync and Data
LEDs flashing and errors in the Summary results.

This can occur if the signal power level from the repeater is
too high for the HST, more than +6dBdsx. To resolve this
issue, on the HST, configure the signal input to DSX-MON
and use the DSX monitor drop from the repeater.

BER testing is complete.

Configuring user-defined loop codes

The HST-3000 allows you to define up to ten user-defined
loop codes. These codes are available each time you
configure a loopback test. The following procedure describes
how to define a loop code.
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To configure a user-defined loop code

1

46

Launch the BERT application. See “Launching an appli-
cation” on page 6.

Press the Configure button.

The Summary Settings menu appears, listing the key
settings for the application you launched.

Select Test Mode , and then select Terminate.
Select Payload , and then select Full Rate .

Press the LOOP soft key.
The Loop Settings menu appears.

Pressz Qb to zelect

1-Loop Code Test

User Defined

Z - Loop Code MName

USER 1

3 - Bit Pattern
u}
4 Type

Looap Up

5 - Delivery

In Band

| D51 | PATTERM LOOF | ERROR M

Select Loop Code Test , and then select User Defined .
The user-defined loop code settings appear.

Configure the settings for the loop code. Press the
number key that corresponds to the setting you want to
configure. For example, press the 2 key to enter a name
for your loop code.
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The following table describes the options.

Setting Parameter
Loop Code Default names appear as Userl, User2,
Name User3, and so on.

To change a pattern name, use the
arrow keys to highlight a name, then
press the Edit soft key.

Use the keypad to enter letters.

Bit Pattern Enter a pattern. The pattern can be 1 to
16 bits long.
Press the OK key to accept the change.
Type Specify the type of loop code:
— Loop Up
— Loop Down
— Other
Delivery Select either In Band or Out of Band .

You have finished configuring a user-defined loop code.

Pulse shape analysis

With the Pulse Shape option, you can use the HST-3000 to
measure the height, width, rise time, fall time, overshoot and
undershoot, and signal level of a T1 pulse. The HST displays
the measurements and a graph of the pulse shape. You can
also measure the pulse for conformance to ANSI T1.102
(DSX) and ANSI T1.403 (Network Interface) specifications.

To perform pulse shape analysis

1 Launch the Pulse Shape application. See “Launching an
application” on page 6.)

2 Press the Configure button.
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The Summary Settings menu appears, listing the key
settings for the application you launched.
Review the Summary Settings.

If the settings are appropriate for your test, press the
Home key and proceed to step 8.

To change the settings, do one of the following:

— Go to the desired item by selecting the item number
using the keypad

— Use the arrow keys to highlight the item and then
press OK.

If you want to configure additional settings, proceed to
step 4.

Press the DS1 soft key.

The DS1 Settings menu appears.

Pre=z Ok to zelect

1-Rx. Input

Terminate

2 - Framing
ESF

3 - Line Coding

BEES

4 - LBO Level

O de

5 - Tx Clock

Recovered from Primany

D51 | PATTERN | |

Configure the DS1 settings. The following table describes
the available settings.

Setting Parameter

Rx Input Terminate is the only option.
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Setting Parameter

Framing Select the framing format for the sig-
nal:

— Auto
— Unframed

— ESF: D4 Extended SuperFrame
format

— DA4/SF: D4 SuperFrame format
— SLC-96

Line Coding Select one of the following line coding
options:
— BB8ZS: Bipolar 8 zeros substitution
— AMI: Alternate mark inversion
NOTE: If you use the All Zeros BERT
pattern, the line coding should be set
to B8ZS. If you set the line coding to
AMI (instead of B8ZS) and select the
All Zeros BERT pattern, you will not be
in compliance with the ANSI standard
for ones density. If this occurs, the HST
will not maintain the T1 signal or tim-
ing.

LBO Level Specify the level of cable loss for the

(Line Build Out) ~ output signal:
~ 0dB

- -7.5dB
- -15.0dB
- -225dB

Tx Clock Specify the timing source for the Pri-
mary Tx output:

— Internal Clock
— Recovered from Primary

6 To specify a test pattern, do the following:

a Press the PATTERN soft key.
The Pattern Settings menu appears.
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b Select Pattern, and then use the arrow keys to high-
light a BERT pattern from the list.

The Bridgetap and Multipat patterns are not available
during pulse shape analysis. For a description of avail-
able patterns, see “BERT patterns” on page 282.

¢ Press the OK key to select the pattern.

If you selected User Bit Pattern, or User Byte Pattern,
you must enter additional information:

Setting Parameter

User Bit Patt. Select User Bit Patt. , and then
enter a binary number from 3 to 32
bits long.

User Byte Patt. Select User Bit Patt. , and then

enter a hexadecimal number from 1
to 64 bytes long.

7 After you have configured the settings, press the Home
navigation key.

8 Connect the HST to the test access point. See Figure 5
on page 43 or Figure 6 on page 44.

9 To start the test, press the Restart soft key.

10 To initiate a pulse shape capture, press the Action soft
key then select Capture Pulse .

11 To view pulse shape results, press the Display soft key,
and then select Pulse Shape .

A graphical representation of the pulse appears. For infor-
mation about pulse shape results, see “Pulse shape
results” on page 224.

12 To measure conformance to ANSI T1.403 (network inter-
face) or T1.102 (DSX) specifications, do the following:

a Press the Action soft key, and then select either
Enable Mask T1.403 or Enable Mask T1.102 .
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The HST applies the selected mask and displays the
results as a graph.

b To disable a mask, press the Action soft key, and then
select Disable Mask .

You have completed pulse shape analysis.

Drop and insert testing

Drop and insert (D&I) testing allows you to “drop” an individual
DSO0 channel (fractional bandwidth) from a T1 circuit to
perform bit error rate testing (BERT) on the selected channel.
The remaining channels are not affected and remain in-
service. You can also monitor a channel in D& mode by not
inserting data into the transmission.

When a signal enters the HST-3000’s Secondary Rx, the HST
inserts a user-specified pattern into the selected DSO chan-
nels, and then transmits those channels through the Primary
Tx. Non-selected channels pass through the Primary Tx
unchanged. When a signal enters the Primary Rx, the HST
inserts the user-defined idle byte pattern into selected DSO
channels, and then transmits those channels through the
Secondary Tx. Non-selected channels pass through the
Secondary Tx unchanged. Figure 7 illustrates how the
HST-3000 inserts patterns in D&l mode.

BERT pattern transmitted on ) Idle byte pattern transmitted on
selected channels. Non-selected Primary Secondary | gejacted channels. Non-selected
channels pass through. channels pass through.

d
< Q Q >
~ -

T™x N~ Tx
V-

Data In -7 >~ Data In
X 18

Rx Rx

N

Figure 7 Drop and insert data flow
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Before operating in D&l mode, JDSU recommends using the
power adaptor to plug the HST into an outlet, and keeping the
unit plugged in throughout D&I testing. This ensures that
testing will not be interrupted due to loss of battery power.

NOTE:

If the HST-3000 loses power while connected to a live cir-
cuit in D&l mode, the circuit will go down.

The following procedure describes how to perform a drop and
insert test.

To perform a drop and insert test

1 Launch the BERT application. See “Launching an appli-
cation” on page 6.

2 Press the Configure button.
The Summary Settings menu appears, listing the key
settings for the application you launched.

3 Select Test Mode , and then select Drop And Insert .

4 Review the remaining Summary Settings.

If the settings are appropriate for your test, press the
Home key and proceed to step 9.

To change the settings, do one of the following:

— Go to the desired item by selecting the item number
using the keypad

— Use the arrow keys to highlight the item and then
press OK.

If you want to configure additional settings, proceed to
step 3.
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Go to the DS1 Settings menu.

L7 DS1_Sett|n S

Press Ok to select

1- TestMode 6 - ldle Byte
Crop And Insert 11111111
2 - Pri. Input 7 - Ling Coding
Teamminate BEZS
3 -5Sec Input 5 - Bit Rate
Teamminate Mt
4 - Payload 4 - D50 Channels
Fractional Rate 1
5 - Framing
ESF

D1 | PATTERM | LOOFP | EVENT P

5 Configure the settings by pressing a number on the key
pad that corresponds to the setting you want to configure.
For example, press the 1 key to configure the test mode.

You can also use the arrow keys to highlight the option
you want to change, and then press the OK key. Press
the Cancel key to exit a menu.

The following table describes the remaining options.

Setting Parameters

Test Mode Select Drop and Insert .
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Setting

Parameters

Pri. Input

The primary input setting becomes
effective immediately and should be
set before the HST is connected to the
line.

Set the Primary receiver (Rx) to one of

the following:

— Bridge : High impedance setting
used to connect to the line in a
bridged arrangement, resistive ter-
mination >1k Q

— Terminate (default): Used to termi-
nate a line with 100 Q

— DSX Monitor : Used to connect to a
protected monitor point (PMP) on
the network equipment under test;
provides a resistive termination of
100 Qwith 20dB gain applied to
the input signal to compensate for
the reduced PMP amplitude.

Sec. Input

Set the Secondary receiver (Rx) to one
of the following:

— Bridge

— Terminate

— DSX Monitor

For descriptions, see Pri. Input.

Payload

Fractional Rate is the only available
parameter.

Framing

Select the framing format for the sig-

nal:

— Auto

— ESF: D4 Extended SuperFrame
format

— DA4/SF: D4 SuperFrame format

Idle Byte

Type an 8-bit binary value.

This idle pattern will be transmitted in
selected channels through the second-
ary Tx.
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Setting

Parameters

Line Coding

Select one of the following line coding
options:

— BB8ZS: Bipolar 8 zeros substitution
— AMI: Alternate mark inversion

Bit Rate

Select one of the following:
— Nx56
— Nx64

DSO0 Channel

Use the arrow keys to highlight a chan-
nel (timeslot), and then press OK to
select the channel.

When you have finished selecting
channels, press the Commit soft key.
To select all 24 channels, press the
Select All soft key.

To clear all channels, select Clear All .

LBO Level
(Line Build Out)

Specify the level of cable loss for the
output signal:

- 0dB

- -75dB
- -15.0dB
- -225dB

6 To specify a BERT pattern, do the following:
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Go to the Pattern Settings menu.

w, Pattern Settings

FIG-=FATTERM

Press OK to select
1- FPattern

2231

| Ds1 PATTERN | LOOP | EWEMT P

Select Pattern, and then use the arrow keys to high-
light a BERT pattern from the list.

For a description of available patterns, see “BERT
patterns” on page 282.
Press the OK key to select the pattern.

If you selected Multipat, User Bit Pattern, or User Byte
Pattern, you must enter additional information. The
following table describes the settings.

Setting Parameter

User Bit Patt. Enter a binary number from 3 to 32
bits long.

User Byte Patt. Enter a hexadecimal number from 1

to 64 bytes long.
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Setting Parameter

Multipat (Ones) If you select Multipat as the pattern,
select how long each pattern should
be transmitted:

— 15sec

— 30sec

— 45sec

— 1min

— 3 min

— 5min

— 10 min

— 15 min

For a description of the Multipat pat-
ter, see “MULTIPAT” on page 285.

Multipat (1:7)

Multipat (2in8) )
Same as Multipat (Ones)

Multipat (3in24)

Multipat (QRSS)

Go to the Loop Setting menu. The only available param-
eteris FT1 CSU (V.54).

7 To enable bit errors, do the following:
a Press the Home navigation key.

b Press the Action soft key, and then select
Enable D&l .

c Press the Configure soft key.

HST-3000 T1 Testing User’s Guide 57



Chapter 2 T1 and FT1 testing
Drop and insert testing

Go to the Error Settings menu.

COMFIG-=ERROR

1- Alarms
LOF

Z - Errors
Bit Errar

3 - Rate Type

Single

4 - Beep On Error

OFF

Presz QK to zelect

| D=1

| PATTERM |

LOOP ERROR M

d Configure the error settings. Press the number key
that corresponds to the setting you want to configure.
For example, to specify a bit error, press the 1 key.

The following table shows the available settings.

Setting

Parameter

Errors

Select Bit Error.

Rate Type

Select Rate Type, and then indicate
how errors will be inserted:

Single
Rate
Multiple

Rate Type is only visible if the error type
is Bit Error.

Rate

Select Rate, and then indicate the inser-
tion rate for logic errors.

This option is only visible if the Rate
Type is Rate.
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Setting Parameter

Error Count Enter the number of errors to be
inserted. The range is 1 though 50.
This option is only available if the Rate
Type is Multiple.

Beep On Error Select whether an audible beep will
sound when an error is detected.

8 To perform a timed test, do the following:
Go to the Timer Settings menu.

Timed test icon j

Press Ok to select

1-Timed Test

Delayed

2 - Test Start Date

O0G2002

3_TestStart Time

130936

4 - Timed Test Dur.

001000

TMER | 5821 | OTHES

a Select Timed Test , and then select one of the
following.

— Enabled - turns on timed testing
— Disabled - turns off timed testing

— Delayed — sets timed testing to run at a specific date
and time.

If enabled or delayed is selected, a clock icon appears
in the upper right corner of the display.

If you selected Enabled, proceed to step d.
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If you selected Delayed, proceed to step b.

b Select Test Start Date and then enter the month, day,
and year that you want to run the test.

c Select Test Start Time and then enter the hour,
minute, and second at which you want to begin the
test.

d Select Timed Test Dur and then enter the number of
hours, minutes, and seconds you want the test to run.

9 Connect the HST-3000 to the test access point (see
Figure 8 on page 60):

— Connect the HST T1 Secondary Rx to the DSX-1
Z-Side MON jack.

— Connect the HST T1 Secondary Tx to the DSX-1
Z-Side Tx (In) jack.

— Connect the HST T1 Primary Rx to the DSX-1 A-Side
MON jack.

— Connect the HST T1 Primary Tx to the DSX-1 A-Side
Tx (In) jack.

PRIMARY SECONDARY

Rix Tx 0 ﬂ o‘ 'e TaRx
[+ HST-3000".

A-Side Z£-Side

L
! Secondary

o Out s ‘_'_
O L CSUNIU
In | (e - i

DSX-1

Figure 8  Drop and insert mode connection
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10 Press the Home navigation key.

11 Press the Restart soft key to clear all alarms and begin

the test.

12 To enable (or disable) drop and insert, press the Actions

soft key, and then select Enable D&I (or Disable D&l ).

13 To view results, see “Viewing test results” on page 61.

14 To stop a running test, press the Cancel key.

Drop and insert testing is complete.

Viewing test results

The following procedure describes how to view test results.

To view test results

1

Configure and run a test:

— See “Monitoring a channel” on page 19
— See “Terminate testing” on page 31

— See “Drop and insert testing” on page 51

Press the Home navigation key.

Press the Display soft key.
The test categories appear.

Select a category.

Test results for the selected category appear. For descrip-
tions of test results, see Appendix A beginning on
page 213.
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Troubleshooting

Table 9 describes situations that you may encounter when
using the HST-3000.

Table 9

Problems and resolutions

Issue

Description

Resolution

No signal present

This occurs when there is no
valid input connected to the
HST-3000.

Make sure the cables are
connected to the receiver
and that the signal consists
of valid data.

Alarm Indication
Signal (AIS)
detected

This alarm is displayed
when an unframed “all ones”
pattern is received. This is
usually generated by net-
work equipment to indicate a
fault or lack of data on the
line.

Clear the fault and restart
the test.

Pattern synchroni-
zation is not
achieved

The error is displayed when
an input signal is detected
but the incoming data pat-
tern is different to the test
pattern selected in the BERT
setup.

Check the test pattern. make
sure the correct one is
selected.

Frame synchroniza-
tion is not achieved

The HST-3000 cannot rec-
ognize a frame within the
received signal.

Check the framing type used
on the line and change the
DS1 setup accordingly.

Bipolar violations
(BPVs) detected

This error occurs when the
polarity of a received pulse
does not match the rules of
the line code. It is normally
seen when AMI is expected
but B8ZS is in use on the
line.

Check that the line code
parameter is set correctly.
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Issue

Description

Resolution

When performing a
T1 loop/repeater
test, The Sync and
Data LEDs flash
and Summary
errors appear after
the Arm option is
selected.

This can occur when the sig-

nal power level from the
repeater is too high for the
HST to tolerate, more than
+6dBdsx.

On the HST, access the DS1
Settings menu and configure
the input to DSX monitor.
Use the DSX-MON drop
from the repeater.

In Monitor mode,
the Sync and Data
LEDs are red even
though frame syn-
chronization and
pattern synchroni-
zation are present
on the primary
interface.

The HST monitors the pri-
mary and secondary inter-
faces simultaneously. The
Sync and Data LEDs will be
green only if both receivers
have frame and pattern syn-
chronization, respectively.

To monitor only one T1 inter-
face, select Terminate
mode, and then configure
the primary input to
DSX-Monitor.

Make sure you do not con-
nect the primary transmitter.
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T1 DDS testing

This chapter contains information on using the T1 DDS testing
option to perform tests on DDS channels from a T1 access
point. Topics discussed in this chapter include the following:

— “About testing” on page 66

— “Test modes” on page 66

— “Status LEDs” on page 67

— “Monitoring a DDS channel” on page 69
— “Terminate testing” on page 77

— “Viewing test results” on page 90

— “Troubleshooting” on page 91
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About testing

The T1 DDS test option allows you to perform BERT, loop-
back, and monitor test operations on a DDS channel within a
user-specified DSO channel from a T1. The T1 DDS option
offers the following features:

Supports analysis of either primary or secondary DDS
channels on the same physical interface.

Supports commonly used latching and alternating loop
codes.

Supports the following channel formats: DS0A2.4,
DS0A4.8, DS0A9.6, DS0A19.2, DS0A56 Kbps, and Clear
Channel (64 Kbps).

Supports majority vote type error correction on received
data at rates of DS0A2.4, DS0A4.8, and DS0A9.6 kbps.
Error correction can be enabled or disabled.

Supports subrate error correction for 19.2 Kbps. Error
correction can be enabled or disabled.

Test modes

The HST-3000 with a T1 capable SIM can operate in the
following test modes:

Terminate Mode . This mode is for testing out-of-service
lines using the Primary T1 transmitter (Tx) and the
Primary T1 receiver (Rx). You can generate and send test
patterns on the Tx and receive patterns on the Rx.

Dual Monitor Mode : This mode measures signal param-
eters, monitors traffic from a resistor-isolated DS1 monitor
point, or bridges onto the line. Both the primary and
secondary receivers are monitored simultaneously.

Single Monitor Mode. This mode monitors the primary
T1 receiver only.
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Status LEDs

There are six status LEDs located on the front of the
HST-3000, above the LCD screen. Table 10 describes how
the LEDs operate.

Table 10 Status LEDs

LED Description

Sync A two-color LED that reports the signal status.

— Solid green indicates a signal is present and
there is frame synchronization on all active
receivers.

— Flashing green indicates auto-framing is running
on at least one active receiver.

— Solid red indicates that at least one of the active
receivers or the DS0A19.2 channel does not
have signal or frame synchronization.

— Ifthe Sync LED is not illuminated, no signal has
been detected on any active receiver.

Data A two-color LED that reports pattern synchroniza-
tion status.

— Solid green indicates pattern synchronization
has been achieved on all active receivers.

— Flashing green means auto pattern is running
on at least one active receiver.

— Solid red indicates that at least one of the active
receivers does not have pattern synchroniza-
tion.

— Ifthe Data LED is not illuminated, it means the
selected traffic pattern is live, or no pattern syn-
chronization has been detected on any active
receiver.

Error An LED that reports error conditions.

— If the Error LED is not illuminated it means all
Summary results are OK.

— Solid red indicates an error.
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Table 10 Status LEDs (Continued)
LED Description
Alarm An LED that reports alarm status.
— If the Alarm LED is not illuminated, then no
alarm was detected.
— Solid red indicates an alarm was detected.
LpBk This LED indicates the local loopback state of the
HST unit.
— Solid green indicates the HST has been placed
in loopback by the remote end.
— If the LpBk LED is not illuminated, there is no
local loopback.
Batt A three-color LED that indicates the battery status.

The LED is off when the battery has a useful
charge.

Solid green indicates the AC adapter is plugged
in.

Solid red indicates the battery has 8 percent
battery life, or below.

Flashing red indicates about five minutes of use
remain. When this happens, the battery should
be charged or replaced immediately.

Solid amber or flashing amber indicates the bat-
tery capacity indicator (“gas gauge”) needs to be
reset.

NOTE: For information about charging the battery,
changing batteries, and resetting the battery capac-
ity indicator, see the HST-3000 Base Unit User’s
Guide.
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Monitoring a DDS channel

With the T1 DDS option, you can simultaneously monitor two
DDS channels (using Dual Monitor mode), or just the primary
channel (using Single Monitor mode) for transmission layer
results, such as CRC and frame errors, or BPVs. The HST
can be configured to monitor either the primary or secondary
DDS channels.

The following procedure describes how to monitor a circuit.

NOTE:
The transmitters (Tx) are turned off in Monitor mode.

To monitor a DDS channel

1 Launch the BERT application. See “Launching an appli-
cation” on page 6.

2 Press the Configure button.
The Summary Settings menu appears, listing the key
settings for the application you launched.

3 Select Payload, and then select T1-DDS.

4 Review the remaining Summary Settings.

If the settings are appropriate for your test, press the
Home key and proceed to step 9.

To change the settings, do one of the following:

— Navigate to the desired item by selecting the item
number using the keypad

— Use the arrow keys to highlight the item and then
press OK.

If you want to configure additional settings, proceed to
step 5.
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5 Go to the DS1 Settings menu.

% DS1 Settings

70

IFIG-=051
1 - Test Mode

Monitor
2 -Fri. Input
LSx monitar

3 - 5Sec. Input

LS monitor
4 - Payload
T1-DDS

5 - Framing
ESF

Pre=sz Ok to select

6 - Line Coding

B2ZS

T-DS0 Channels
1

D51 DDS | PATTERM | EVENT I

Configure the settings by pressing a number on the key
pad that corresponds to the setting you want to configure.
For example, press the 2 key to configure the primary
input (Rx).

You can also use the arrow keys to highlight the setting

you want to change, and then press the OK key. Press
the Cancel key to exit a menu.

The following table describes all the available settings.

Setting Parameter

Test Mode Select Single Monitor or Dual Monitor

mode.
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Setting

Parameter

Pri. Input

The primary input setting becomes effec-
tive immediately and should be set
before the HST is connected to the line.

Set the Primary receiver (Rx) to one of

the following:

— Bridge — High impedance setting
used to connect to the line in a
bridged arrangement, resistive termi-
nation >1k Q

— Terminate — Used to terminate a
line with 100 Q

— DSX-Monitor (default) — Used to
connect to a protected monitor point
(PMP) on the network equipment
under test; provides a resistive termi-
nation of 100 Q with 20dB gain
applied to the input signal to compen-
sate for the reduced PMP amplitude.

Sec. Input
(Dual Monitor
mode only)

Set the Secondary receiver (Rx) to one of
the following:

— Bridge

— Terminate

— DSX-Monitor

For descriptions, see Pri. Input.

Framing

Select the framing format for the signal:
— Auto

— ESF — D4 Extended SuperFrame
format

— D4/SF — D4 SuperFrame format

Line Coding

Select one of the following line coding
options:

— B8ZS — Bipolar 8 zeros substitution
—  AMI — Alternate mark inversion
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Setting Parameter

DSO0 Channels Use the arrow keys to highlight one of the
24 channels (timeslots), and then press
the OK key to select the DDS channel
where you will perform the test.

Press the Commit soft key to select the
channel.

Go to the DDS Settings menu.

Press QK to select

1-Rate

56 Kbps

Z - Sec Channel

Disabled

| Dst DDS | PATTERM | EWENT

6 Press a number on the keypad that corresponds to the
setting you want to configure. For example press the 1
key to specify the data rate.
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The following table shows all the available options.

Setting Parameter

Rate Select one of the following data
rates:

— 2.4 Kbps
— 4.8 Kbps
— 9.6 Kbps
— 19.2 Kbps
— 56 Kbps
— 64 Kbps

Sec Channel This setting does not appear if
the selected rate is 64 Kbps.
Select one of the following
options:
— Enable
— Disable

Analysis Channel This setting only appears when
the secondary channel is
enabled.

Select the channel where you
will perform the test:

— Primary
— Secondary

Error Correction This setting only appears if the
specified rate is 19.2 Kbps or
below.

Specify one of the following
options:

— Enable

— Disable
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7 To specify a BERT pattern, do the following:
Go to the Pattern Settings menu.

> Pattern Settings

MFIG-=PATTERN

Press OK 1o select
1 - Pattern

20231

| D=t | [DDs PATTERN | EVENT

a Select Pattern, and then use the arrow keys to high-
light a BERT pattern from the list.

For a description of available patterns, see “BERT
patterns” on page 282.
b Press the OK key to select the pattern.

If you selected User Bit Pattern or User Byte Pattern,
you must enter additional information. The following
table describes the settings.

Setting Parameter

User Bit Patt. Enter a binary number from 3 to 32
bits long.

User Byte Patt. Enter a hexadecimal number from 1

to 64 bytes long